INTRODUCTION
============

Depression, as one of the most common psychiatric problems in adolescence, has a lifetime prevalence rate of around 15%-20% ([@B1]). The prevalence rate of depression jumps from less than 3% to 9%, aging from prepubertal childhood (aged 6-11 yr) to ages 12-16 yr ([@B2], [@B3]). According to various studies, by ages 15-18 yr, the rate sharply increases ([@B4]): an implication that adolescence is a vulnerable stage correlated to depression. Many studies have shown that adolescents with depression have co-occurring anxiety disorders, conduct disorders, and eating disorders ([@B5]-[@B6]). Several studies show that depression during adolescence is a risk factor of academic failures, marriage struggles, suicide attempts, interpersonal conflicts, unemployment, drug abuse, and delinquency; it is also a strong predictor of adulthood depression ([@B1], [@B5], [@B7]). Subdiagnostic depression during adolescence also has been linked to an onset of psychiatric disorders, drug abuse, academic problems, social skills, and suicide attempts ([@B8]). Adolescent depression and depressive symptoms can interfere with shaping individual\'s developments.

Research on risk factors presents an effective standard for identifying individuals at high-risk of depression. It is further studied due to its potent prevention of depression through an early-stage intervention. Gender, stressful life events ([@B9], [@B10]), negative affectivity ([@B11]), deficits in social support ([@B9], [@B10]), and externalizing behaviors ([@B12]) are risk factors usually presented in studies regarding adolescent depression. Gender, in particular, is a crucial factor to consider as the prevalence of depression in adolescent girls is 1.5-3 times higher than that of adolescent boys ([@B13]).

Although researchers have conducted a number of studies of risk factors for adolescent depression, the findings are quite inconsistent and the prospective association between psychological problems in childhood and depression is still under debate. Moreover, most studies of adolescent depression use Caucasian samples ([@B14]); therefore, data regarding risk factors of depression among adolescents in Asia are notably scarce. However, several studies on the depression of Asian adolescents suggested the existence of cultural differences on adolescent depression. Some studies represented that Asians demonstrated more persistent symptoms of depression compared to European Americans ([@B15]), whereas others found lower depression rates in Asian adolescents ([@B16]). Some researchers suggested that low rates of depression among Asian adolescents may be related to the somatization tendency of emotional problems ([@B17], [@B18]). A recent cross-sectional study showed that Asian adolescents had higher prevalence of depressed symptoms, yet, similar risk factors as Caucasians; i.e., female gender, perceived low parental interest in feelings, failing grades, worry about failing grades, and cigarette smoking ([@B19]). As few have carried out longitudinal studies on the developmental associations between emotional, behavioral, and environmental problems in early childhood and adolescent delinquency in Asia, recognizing the risk factors associated with depressive symptoms in Asian youth is necessary to provide a culture-specific mental health service.

In this study, we used data from a longitudinal sample, followed from childhood (age 7) to adolescence (ages 13-15), in order to identify early childhood risk factors correlated with adolescent depressive symptoms. We investigated in detail whether there were any significant gender differences among such adolescents.

MATERIALS AND METHODS
=====================

Sample and procedures
---------------------

This study was based on the data derived from a longitudinal study on child psychiatric disorders in Osan, a small city located 50 kilometers (about 30 miles) southeast of Seoul, and having similar socioeconomic profile to the national average. During a periodic health examination, a survey was performed by the Child Mental Health Care Center. The data were collected in two separate instances (1998-2000 and 2006). The first assessment was conducted with teachers\' and parents\' approval from the years 1998 to 2000. All of the first grade children at eight primary schools were recruited for the study, resulting in a study group of 3,808 pupils. A follow-up assessment was performed in 2006 when the original subjects became middle school students. The center performed the follow-up assessment, comprising of two stages. In the first stage, all 14- to 16-yr old adolescents who were living in Osan city were requested to complete the questionnaire with parental consent. The total number of subjects was 5,670. After the adolescents completed the questionnaire, their personal information was compared to the data obtained in 1998-2000. Among the students, 1,821 had participated in the first assessment. The retention rate was 47.8%, and the mean age of the children at the first assessment was 6.85 yr (SD=0.41); at the second assessment, the mean age was 13.75 yr (SD=1.0). Omitted answers were excluded from analyses, and thus, a total of 1,659 data were used for the analyses of the study. The dropout analyses showed no significant differences with gender

Measures
--------

At baseline, the children\'s parents completed questionnaires, including the Korean version of the Child Behavior Checklist (K-CBCL) ([@B20]), regarding their own children and demographic information: age, gender, family structure, and economic status. The K-CBCL is a parent-report questionnaire consisting of 119 items with the total problem scale divided into eight syndrome scales: withdrawn, somatic complaints, anxious/depressed, social problems, thought problems, attention problems, delinquent behavior, and aggressive behavior. This instrument has been frequently used to evaluate social adjustment and emotional and behavioral problems of children. Each child was sent home with a K-CBCL to be completed by the parents and was collected after 3 to 5 days.

At the 6- to 8-yr follow-up, researchers requested participants to complete the Korean version of Children\'s Depression Inventory (K-CDI), which is a 27-item self-rated depression symptom oriented scale. This instrument was developed based on the Beck Depression Inventory (BDI) in order to identify adolescents with diagnoses of major depressive or dysthymic disorder ([@B21]).

Statistical analysis
--------------------

First, we used the chi-square test to examine differences in the economic status by gender; while the non-parametric Fisher\'s exact test was used to analyze the family structure and K-CDI score by gender. Second, we selected independent variables for multiple regression from the correlations of K-CDI score and K-CBCL\'s syndrome scale (less than *P* values\<0.2 chosen as the independent variables) ([@B22]). Lastly, we measured the childhood risk factor, an effective predictor of adolescent depressive symptoms, through multiple regression analysis. All statistical tests were two-sided. Statistical analysis PASW statistics software version 18.0 (SPSS Inc., Chicago, IL, USA) was used for data entry and statistical analyses.

Ethics statement
----------------

The study protocol was approved by the institutional review board of Ajou University Medical Center (IRB No. 11-381). Written informed consent was obtained from all participants and their parents.

RESULTS
=======

Of the 1,659 participants, 782 were boys (47.1%), and 877 were girls (52.9%). Comparisons revealed that family economic status (χ^2^=2.535, df=2, *P*=0.282), family structure (*P*=1.000), and frequency, which scored K-CDI above the cut-off (*P*=0.226), showed no statistically significant differences between genders ([Table 1](#T1){ref-type="table"}).

Following the correlation analysis, the variables among the K-CBCL syndrome scale, which showed correlation with K-CDI at the *P*\<0.2 level, were chosen as the independent variables of the multiple regression ([Table 2](#T2){ref-type="table"}). Withdrawn (r=0.069, *P*=0.055), anxious/depressed (r=0.093, *P*=0.010), social problems (r=0.120, *P*=0.001), attention problems (r=0.136, *P*\< 0.001), delinquent problems (r=0.092, *P*=0.010), and aggressive problems syndrome scale (r=0.086, *P*=0.019) were included as the independent variables for boys, whereas withdrawn (r=0.055, *P*=0.104), social problems (r=0.052, *P*=0.126), and attention problems syndrome scale (r=0.085, *P*=0.012) were chosen for girls. Additionally, family structure and family economic status were selected as the predicting factors of the multiple regression analysis.

We investigated childhood factors associated with adolescent depressive symptoms. Analysis showed that attention problems (β=0.130, *P*\<0.001) and family structure (β=0.080, *P*=0.030) at age 7 yr predicted depressive symptoms of boys 6-8 yr later. The regression model, factoring in attention problems and family structure, showed a 2.5% explanatory power regarding the K-CDI scores in boys (R^2^=0.025, *P*\<0.001). For girls, only attention problems (β=0.084, *P*=0.014) at age 7 yr predicted the depressive symptoms of girls with a 0.7% explanatory power ([Table 3](#T3){ref-type="table"}).

DISCUSSION
==========

This study attempted to examine childhood emotional and behavior factor related to adolescents\' depressive symptoms by gender via a longitudinal study. The summary is as follows. First, applying the CDI cut off score of 22, 10.3% of all subjects scored above the cut off, displaying possibilities of depression. This result complies with the previous studies\' outcome of 9% in adolescents between the ages of 12-16 ([@B2], [@B3]). On the other hand, there was no difference in K-CDI scores by gender. In adults, one of the most common and reliable findings in psychiatric epidemiology is that depression is twice more likely and severe in females than in males. These findings did not apply until mid-adolescence; moreover, the period when gender difference begins to emerge was not definite ([@B23]). Several studies have investigated about the gender gap of adolescent depression. Angold and Rutter ([@B24]) represented that depression rate was similar between genders under age 11 yr; however, between ages 14 to 16, girls were twice as likely to have symptoms of depression as boys. Likewise, a study in New Zealand found that the small gender gap in the rates of depressive disorders became evident between the ages of 13 to 15, and the greatest differences emerged between ages 15 and 18 ([@B4]). Previous studies in Korea also showed that the gender difference of depression began to emerge in middle school ages with continuity into high school ages ([@B25], [@B26]). On the other hand, some studies in Korea represented that gender differences in depression started to appear in grades 7 and 8; however, gender gaps were not statistically significant in high school students ([@B27], [@B28]). The participants\' ages of this study ranged from ages 12 to 15 with an average age of 13.75: this age group is within the spectrum of emergence in gender difference in previous studies. Our study also did not reveal any gender difference in the K-CDI score, indicating that the gender difference of depressive symptoms in Korean adolescents may be dissimilar to that of other regions and cultures.

Second, attention problem at age 7 predicted the depressive symptoms 6-8 yr later regardless of gender. A total of 16%-37% of adults with attention deficit/hyperactivity disorders (ADHD), who are referred to a clinical setting, experience major depressive disorder or dysthymia ([@B29]). Many studies, investigating the association between depression and ADHD history, have been undertaken, yet, there are inconsistent findings. Several longitudinal studies showed that childhood ADHD had no observable influence on the onset of major depressive disorder in adolescence or early-adulthood ([@B30], [@B31]). Nonetheless, few studies stated differently. Hinshaw et al. ([@B32]) reported that girls with ADHD more often displayed depressive symptoms. A 13-yr longitudinal study showed that children with ADHD were more likely to meet the criteria for major depressive disorder during adolescence or early adulthood ([@B33]). Similarly, a recent study showed that more children with ADHD reported suicidal ideation and attempts during high school than controls ([@B34]). As diagnostic criteria for depressive episode include \'diminished ability to think or concentrate\', attention problem could be regarded as one of depressive symptoms. However, we controlled anxious/depressed symptoms using K-CBCL, a tool assess comprehensively child\'s psychological problems. In this study, among various emotional and behavioral problems during childhood, only the attention problems significantly predicted depressive symptoms in adolescence. Children who have trouble paying attention and controlling impulsive behaviors are often hyperactive. This can cause poor performance in school, negative feedback from teacher or parents, difficulties in peer relationship, and low self-esteem. This result suggests that children with attention problems need close attention to their experience and its consequences to prevent possible long-term problems.

Third, depressive symptoms in male adolescents were affected not only by attention problems, but also by the family structure during childhood. Notably, juvenile depressive symptoms risk factors in girls contained only the individual factors. Socio-demographic factors, including family structure and economic status, did not significantly predict depression in girls. On the other hand, boys were more sensitive to environmental factors than girls were. The fact that boys who did not live with both parents were likely to show depressive symptoms 6-8 yr later, implying that boys respond more to the environmental support than girls do. This result is not consistent with that of previous reports in which the environment has a higher influence on girls than on boys ([@B35]). However, considering a study regarding social phobia in girls, such phobia was affected by struggles with parents during the developmental phase while for boys, the absence of a close relationship with a parent or other adult figure during childhood was correlated with social phobia ([@B36]). Family structure shaping psychiatric disorder development depends on both quantitative and qualitative characteristics as well as gender. Another possible explanation is that for boys, emotional distress was manifested as an attention problem. As depressed children display irritability and inattention rather than sadness, accurately identifying childhood attention problems and emotional problems is difficult ([@B37]). Therefore, depression of children may be misdiagnosed as ADHD, which corresponds with the study that depressed children are more likely to be diagnosed with ADHD than non-depressed children ([@B38]). Moreover, considering that boys with ADHD have higher comorbidity with depression than do girls ([@B39]), emotional distress arising from an unstable family structure might be expressed as an attention problem.

Although attention problem and family structure during childhood were predicted as the depressive symptoms in adolescence, their explanatory powers are quite low (girls, 0.7%; boys, 2.5%). The implication of this result is that other traditional factors, such as stressful life events, deficits in social support, and attribution style, must be considered along with childhood emotional and behavioral factors in order to predict depressive symptoms during adolescence ([@B9], [@B10]).

The present study has several limitations. First, only 47.8% of the original subjects participated in the follow-up assessment. Second, the intervals between the first assessment and the follow-up assessments were not consistent: 6 to 8 yr. Third, the findings regarding depressive symptoms, socio-demographic factors, and childhood behavioral and emotional problems relied on self-reported information. In addition, the information source differed between assessments: parents completed the first survey, while participants completed the follow-up survey themselves. Thus, person-to-person interviews with structured formats should be featured in a future study in order to insure objective and consistent data.

Despite these limitations, the strength of this study is that it is a community-based longitudinal study with a large sample size for investigating the risk factors of depressive symptoms of adolescents in Korea. In addition, the comprehensive measure, including various emotional and behavioral factors in childhood, was used to identify factors that were related to depressive symptoms of adolescents. In conclusion, this study suggests that attention problem is the most important risk factor among various emotional and behavioral problems during childhood, predicting depressive symptoms among adolescents regardless of gender.
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